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(54) NONCONTACT INSPECTION METHOD FOR FREQUENCY ALUMINUM SEAL 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To detect a defect of a seal conveniently by 
picking up the image of the upper surface of a thermally fused outer cover 
by means of an infrared thermal image camera and making a decision 
whether a seal is defective or not based on the shape of the image and 
the analysis of data. 

SOLUTION: A synthetic resin molding member laminated on the lower 
surface is fused by heat generated an aluminum seal through high 
frequency oscillation to seal the doughnut type upper edge at the mouth 
of a container. The generated heat is transmitted the rear top surface of 
an outer cover to the outer upper surface. The heat distribution is picked 
up from above by means of an infrared thermal image camera and 
processed by an image inspection processor to determine the temperature 
distribution on the outer upper surface of the outer cover which is then 
displayed in color or subjected to histogram analysis and compared with 
that of a product sealed well. A decision is made that the seal is 
acceptable it they match each other otherwise a decision is made that the 
seal is rejectable and an abnormal value is detected. According to the 
method, 100% inspection of fusion seal can be made conveniently and 
easily and quality control can be performed quite efficiently and 
effectively. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A middle lid of metal pieces, such as aluminium foil, is put on an anchor ring-like 
upper limb of a resin made container opening a synthetic resin molding member and on it at 
least. In this state, weld this by pressure to said container opening upper limb with an outer cover 
made of resin of a screwed type, give high-frequency induction heating, and by generation of 
heat of said metal piece. When liquation of the synthetic resin molding member welded by 
pressure to the undersurface is carried out and said container opening anchor ring-like upper limb 
is made to carry out heating weld. Non-contact detection method of a high frequency aluminum 
seal judging a quality of an aluminum seal based on shape and/or data analysis of an infrared 
thermal image which were obtained by photoing said cap upper surface with an infrared thermal 
image camera succeedingly to said high-frequency-induction heat-treatment. 

[Claim 2]Non-contact detection method of the high frequency aluminum seal according to claim 
1 , wherein middle lids are a synthetic resin molding member and a middle lid which metal 
pieces, such as aluminium foil, pasted up with adhesives on it at least. 

[Claim 3]Detection of an elevated-temperature value of the total temperature by which 1 
measurement of the data analysis was carried out, and more than fixed, 2) Detection by a ratio or 
an abnormal shape of a major axis of the shape of an anchor ring of a synthetic resin molding 
member, and monopodium lay length welded by anchor ring-like upper limb of a resin made 
container opening, 3) Temperature distribution detection of a center line of a flow direction of a 
resin made container of the shape of a heat welding anchor ring formed in an anchor ring-like 
upper limb of a resin made container opening, 4) Non-contact detection method of the high 
frequency aluminum seal according to claim 1 using at least one of the temperature distribution 
detection of an anchor ring center line of the shape of an anchor ring of a synthetic resin molding 
member welded by anchor ring-like upper limb of a resin made container opening. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention]this invention — the non-contact detection method of a high frequency 
aluminum seal - in more detail. The container inner lid which comprises aluminium foil and a 
synthetic resin molding member at least by high-frequency induction heating. It is related with 
the non-contact detection method of the high frequency aluminum seal judged from the 
histogram directly produced from the infrared thermal image which can acquire the quality of the 
seal at the time of carrying out a seal from the outer cover upper surface by carrying out data 
processing of such an infrared thermal image with aluminium foil. 

[ 0002 ] 

[Description of the Prior ArtJConventionally, JP,62-28650,A "inspection method of foreign- 
matter-adhesion existence" and JP,7-101423,A "container adhesion test wjuipment" are known 






by the detection method using infrared rays, for example. If it explains in full detail, the former 
will judge indirectly adhesion of packing to the container top-cover inner surface of the blister 
package product of foodstuffs automatically by giving a thermal change from the exterior to an 
inspected thing, and measuring the temperature gradient produced since the foreign-matter- 
adhesion part of an inspected thing is different calorific capacity from other parts with an 
infrared detector. 

And the latter enables the inspection of the adhesive agent of the adhesion part of a container by 
non-contact from a way outside a container by detecting the infrared rays emitted from the upper 
surface and both side surfaces of the container which has a hot melt adhesive part with an 
infrared ray radiation thermometer. 

Although these are common in this invention in the point of using an infrared thermal image, 
they completely differ from this invention so that I may be understood from the place explained 
later from the object (inspection point) of an inspection, a difference of the infrared rays (source) 
to catch, etc. 

[0003] Liquids, such as mayonnaise, a dressing, tomato ketchup, soy sauce, and sauce. Size is the 
large scale which amounts to 1 kg or more, and the resin made container (bottle) of nonmetallic 
construction material with a small capacity of lOOg or less was filled up with smallness, and the 
powdery or granular seasoning has set the container opening to circulation with the gestalt same 
and carried out [ the lid ] with the cap made of resin of nonmetallic construction material (outer 
cover). To have a middle lid is desired from a point of the sanitary impression from which the 
standpoint on safe and consumers receive these products in a distribution process. 

[0004] As such a middle lid, there is a seal method by heating of high- frequency-induction 
aluminium foil. Namely, the aluminium foil (it may be called an aluminum seal laminated 
material below) which laminated thermofusion nature resin films, such as a polyethylene film, 
via the adhesives layer, for example. It is a little larger than the outer diameter of a doughnut 
shape upper limb so that the doughnut shape upper limb of the opening of the container filled up 
with contents may be covered (preferably). It cuts into the round shape which attached the tab so 
that it might be easy to remove, when removing a middle lid behind at the time of opening. The 
field of a thermal melting arrival nature resin film is turned for this cut piece down, a container 
opening is covered, and it is from this (preferably). The outer cover made of resin provided with 
the projected rim of doughnut shape which can weld aluminium foil by pressure to an inside 
bottom well to a container opening upper limb (cap) is screwed in, and it lets a high-frequency- 
induction-heating sealer pass in this state. The key map of the relation of each part is shown in 
drawing 1 . 

[0005]Thus, when it lets a high frequency sealer pass, an eddy current flows into the rim inner 
part of the circular cut piece of aluminium foil, and the foil of aluminum is heated by this eddy 
current. The cut piece (aluminum seal) of aluminium foil is pressed down with the outer cover 
(cap) (projected rim provided in the inside bottom) in the doughnut shape upper limb of the 
bottle (container) opening. The heat generated with the aluminum seal melts resin of the bottle of 
a portion (portion of A of drawing 2) in which the aluminum seal touches, and the resin which 



melted in natural air cooling behind becomes hard. By this, an aluminum seal (middle lid) pastes 
a bottle opening, and the product which has become tight on it is completed. 

[0006]However, high- frequency-induction heat sealing performed by doing in this way, It is not 
not necessarily always carried out good and The slack of a cap (top cover), The imperfect 
defective seal the two-sheet pile of a slanting cap and aluminum seal and cooking temperature 
are too low, and cooking temperature is too high, and according to the reason of adhesion of the 
contents (contents) to a seal part, an end chip of a sealing surface, aluminum seal nothing, and ** 
may arise. 

[0007]For example, using a band conveyor, then, restoration of the contents (contents) to a resin 
made container. Put the circular middle lid of aluminium foil on the anchor ring upper limb of a 
container opening, and this is welded by pressure to said container opening upper limb with the 
outer cover (cap) of a screwed type. High-frequency induction heating can be given in this state, 
and a product with the above imperfect seals can be detected simple on the factory line which 
manufactures continuously the product which sealed said aluminium foil with carrying out high- 
frequency-induction-heating weld to said container opening upper limb. To be able to eliminate 
such a product (inferior goods) is desired strongly. 

[0008] 

[Problem(s) to be Solved by the InventionJTherefore, an object of this invention is to provide the 
method of detecting the defect in a high frequency aluminum seal which was explained above 
simple under the background of conventional technology given in the preceding clause. 

[0009] 

[Means for Solving the Problem]this invention person earries wholeheartedly a lid (outer cover) 
which put an aluminum seal middle lid into a resin made container opening anchor ring-like 
upper limb as a result of research that the purpose given in the preceding clause should be 
attained. When passing the bottom of a high frequency sealer, earrying out non-contact heating 
of the aluminum seal laminated material and making lower layer thermofusion nature resin of 
them weld to a container mouth part anchor ring upper limb, heat generated in an aluminum seal 
foil gets across to the outer surface through an outer cover, a fusion zone, i.e., a seal situation, of 
the shape of this anchor ring, but. Signs that heat conduction was carried out are incorporated by 
non-contact as an infrared thermal image with an infrared camera. This is reproduced with a 
picture inspection processor, temperature distribution of a top-cover outside surface is 
reproduced in a color, and it finds out that an aluminum seal can distinguish easily whether it 
pasted up in the good state from this shape and analyzed data, and came to complete this 
invention based on such knowledge. 

[0010]Namely, this invention puts a middle lid of metal pieces, such as aluminium foil, on an 
anchor ring-like upper limb of a resin made container opening a synthetic resin molding member 
and on it at least. In this state, weld this by pressure to said container opening upper limb with an 
outer cover made of resin of a screwed type, give high-frequency induction heating, and by 
generation of heat of said metal piece. When liquation of the synthetic resin molding member 
welded by pressure to the undersurface is carried out and said container opening anchor ring-like 



upper limb is made to carry out heating weld, It is the non-contact detection method of a high 
frequency aluminum seal judging a quality of an aluminum seal based on shape and/or data 
analysis of an infrared thermal image which were obtained by photoing said cap upper surface 
with an infrared thermal image camera succeedingly to said high-frequency-induction heat- 
treatment. 

[ 0011 ] 

[Embodiment of the InventionjHereafter, this invention is explained in detail. 

[00l2]The middle lid of metal pieces (aluminum seal laminated material), such as aluminium 
foil, is put on the doughnut shape upper limb of a resin made container opening a synthetic resin 
molding member and on it, This can be welded by pressure to said container opening upper limb 
with the outer cover made of resin of a screwed type (cap), and carrying out high-frequency- 
induction-heating weld to said container opening upper limb itself can depend suitably the 
synthetic resin molding member which gave high-frequency induction heating in this state, and 
was located in the undersurface of said aluminium foil on a conventional method. 

[0013]carrying out data processing of the thermal image obtained by photoing the objective 
surface with the infrared thermal image camera, and displaying the temperature distribution of 
the surface of said object in a color (a hot section — red.) Displaying a low temperature part in 
blue and displaying pars intermedia like yellow or with a histogram, . The device which consists 
of systems, such as a commercial infrared camera, data processing, and a display, can be used 
suitably, for example, the NEC Corp. infared radiation thermometer "thermostat marker" 
Mitsubishi Electric Corp. high-speed thermal image analysis device "Mitsubishi thermal 
imager". A Nippon Avionics Co., Ltd. infrared thermal image device (TVS series), the JEOL 
Co., Ltd. infrared temperature analysis device "thermostat viewer" (JTG-6000 series), etc. 
[0014]The high-frequency oscillator used by this invention can use a commercial device. For 
example, "high-frequency-oscillator SST-20" by SPC Electronics CORP. is fond, and it is used. 
[001 5] With the heat generated in the metal piece (aluminium foil) by high frequency oscillation, 
the feature of this invention. The heat generated when a part of synthetic resin molding member 
laminated by this metal piece undersurface fused and the seal of the anchor ring upper limb of 
the resin made container regio oralis was carried out. The heat distribution by which heat 
conduction was carried out to the outer cover outside top face through the outer cover reverse 
side top panel is caught with an infrared thermal image camera from the upper part. The obtained 
infrared thermal image data is processed, and the colored presentation of the temperature 
distribution of an outer cover outside top face is carried out, or histogram analysis is conducted 
(incidentally the display by these data processing). It judges with that it is well known that it may 
be carried out in real time, and a seal being good if in agreement as compared with them in the 
case of the product by which the seal was carried out good based on these displays or analyses, 
And if not in agreement, it is in inspecting sealing nature in non-contact by setting up judging 
with a sealing failure, and the data which serves as a standard again, and detecting an abnormal 
value. 

lOOlbl Drawing 2 explains this more concretely. Drawing 2 shows heat conduction on the upper 



surface of a cap (outer cover) at the time of aluminum seal heating, and the HISUTO graph 
which caught this with the infrared thermal image camera toward the cap from the upper part. 
When the heat generated with the aluminum seal gets across also to the portion (portion of A of 
drawing 2) of a cap and is seen with an infrared thermal image camera from the cap upper part, it 
is understood that the temperature of an anchor ring-like portion is higher than the temperature of 
the doughnut inside. A sealing nature adhesion situation can be judged quite correctly in the form 
of temperature distribution. 

[0017]That is, when the form of a beautiful doughnut as shown in drawing 2 is observed 
(however, when the tab is attached to the middle lid of aluminium foil) When it can judge that 
some chip by it goes into the rim of a doughnut shape picture, and that the good aluminum seal 
was given and the other form is observed, Since (1) cap (outer cover) did not fully become tight 
and the aluminum seal (middle lid) was not often suppressed to the doughnut shape upper limb 
of a bottle (container) opening by a form, (2) Since there was a portion in which the aluminum 
seal has floated with the slanting cap bundle, (3) Since the aluminum seal adhesion side of the 
bottle (doughnut shape upper limb of an opening) was not even and did not touch an aluminum 
seal exactly, (4) Since contents had adhered to the aluminum seal adhesion side and temperature 
did not fully rise, (5) Too greatly [ the output of a high frequency sealer ], it can go up too much 
and temperature can be folded, (6) Since the output of the high frequency sealer was too small 
and temperature did not fully rise, (7) Since (9) aluminum seal lapped since there was no heating 
by a high frequency sealer and it was not equipped with (8) aluminum seal, and it was equipped, 
various defect causes of ** can be presumed. Therefore, total can be inspected for the quality 
decision of aluminum seal adhesion of the bottle (container) which flows through a conveyor 
filled [ contents ] up on-line using this result. 

[001 8] Although the shape of a doughnut has the circular resin made container regio oralis, when 
this invention is actually carried out by a production process, it is projected on an ellipse form on 
a screen. This originates in being carried out on the band conveyor on which the hot welding seal 
of a resin made container operates. That is, it is for appearing on a screen as an ellipse form 
doughnut of the shape crushed in the move direction, since the resin made container is always 
moving with constant speed. However, even if it is an image of this ellipse type, trouble is not 
exerted on analysis and judgment by a naked eye. 

[001 9]Similarly, judging the quality of an aluminum seal based on the histogram obtained by 
data processing of an infrared image also compares a histogram when a seal is good with the 
histogram of elegance to be examined, and it judges [ of both coincidenee ] the quality of a seal 
by whether a grade is carried out. 

[0020] Since the picture or histogram compares with the picture of a product (excellent article) or 
histogram by which the seal was carried out good and it is not in agreement, in order to remove 
the product (inferior goods) judged to be a sealing failure from the production line of a band 
conveyor. When the picture of a display is supervised and the picture of a sealing failure appears, 
make said collation perform mechanically automatically and it is made to make it display it as 
No Good on DIPUREI in the case of inferior goods. If displayed as No Good, the inferior goods 



concerned can also be performed by removing from a line in manual, but the result of said 
mechanical collation made to perform automatically can be changed into the signal for a drive of 
an inferior-goods scavenging unit, and inferior-goods exclusion can also be performed 
automatically. 

[0021]The inside of the total temperature by which 1 (abnormally high temperature) 
measurement was carried out on the other hand in the temperature-distribution-data analysis of 
the image projected on the screen. Detection by the ratio or abnormal shape of the major axis of 
detection of the elevated-temperature value more than fixed, and the shape of an anchor ring of 
the synthetic resin molding member welded by the anchor ring-like upper limb of 2 (seal part 
unusual shape) resin-made-container opening, and monopodium lay length, 3) (seal temperature 
distribution) Temperature distribution detection of the center line of the flow direction of the 
resin made container of the shape of a heat welding anchor ring formed in the anchor ring-like 
upper limb of a resin made container opening, 4) (seal temperature change rates) It can use again 
combining plurality, using at least one of the temperature distribution detection of the anchor 
ring center line of the shape of an anchor ring of the synthetic resin molding member welded by 
the anchor ring-like upper limb of the resin made container opening. 

[0022]Above-mentioned 1 : (abnormally high temperature) The rule of thumb of detection of the 
elevated-temperature value more than fixed is determined among the measured total temperature 
in the combination of the construction material of a resin made container, and the synthetic resin 
formation member used for an aluminum sealing member. Since a difference generally has each 
melting point by a maker in high density polyethylene when using polyethylene for a synthetic 
resin formation member, but it is 120-140 ** and 107-120 ** in general, the maximum 
temperature is 140 **. on the other hand, the heat generated with heating by high frequency 
oscillation is alike, and is transmitted from the top panel in a cap to a cap outside top face. In 
order that an infrared thermal image camera may measure the temperature on this upper surface 
of a cap, melting temperature will be measured through heat conduction to a cap. Therefore, the 
temperature measured is measured from melting temperature and is considerably measured with 
the degree of low temperature. How many [ actual ] temperature of the appearanee of the cap 
outside are detected lower than melting temperature changes with the construction material of a 
cap, structure, and high frequency aluminum seal conditions (a room temperature, high 
frequency oscillation time, resin made container movement speed, etc.). Therefore, it is 
necessary to examine each time as what times an abnormally-high-temperature value is set, and 
to determine it. 

[0023]Above-mentioned 2: (seal-part unusual shape) Explain more concretely detection by the 
ratio or abnormal shape of the major axis of the shape of an anchor ring of a synthetic resin 
molding member, and monopodium lay length welded by the anchor ring-like upper limb of the 
resin made container opening. Since the resin made container laid in the hakama is moving in the 
band-conveyor top, the image projected on the infrared image analysis CRT picture for detection 
of a sealing nature state has the short move direction Y-axis compared with the X-axis right- 
angled to movement, therefore, the inspection which carries out a X/Y ratio in less than fixed 



range of prices, or sets up X, and the maximum of each Y value and a minimum is possible. 
[0024] Above-mentioned 3 : (seal temperature distribution) since temperature distribution 
detection of the center line of the flow direction of the resin made container of the shape of a 
heat welding anchor ring formed in the anchor ring-like upper limb of a resin made container 
opening differs [ of doughnut shape / the meat part and hollow part ] in temperature distribution, 
the temperature distribution of the center line of the flow direction of a resin made container. It is 
detectable by becoming a curve with the two maximal value, if shown in the graph which sets a 
horizontal axis as temperature and sets a vertical axis as frequency, making the memory 
memorize this pattern, and making it compare with an actual measurement. 
[0025]Above-mentioned 4: (seal temperature change rates) Temperature distribution detection of 
the anchor ring center line of the shape of an anchor ring of the synthetic resin molding member 
welded by the anchor ring-like upper limb of the resin made container opening is convenient for 
mainly detecting, anchor ring-like an open circuit, i.e., the fracture portion which has not carried 
out hot welding. On a CRT picture, the X-axis considers it as 0 to 360 degrees in accordance 
with an anchor ring center line, and a Y-axis records temperature. If a straight line with a curve 
parallel to the X-axis or a loose curve is shown, it can be considered that there is no abrupt 
change (fracture zone) of temperature. 

[0026]0ne example of the inspection system by this invention is shown in drawing 3 . 
[0027]Movement of a conveyor is quick, and when line speed (a part for bottle/) is large, it 
cannot be overemphasized that it is good to adopt the high-speed thermal image analysis device 
which can catch well the temperature distribution on the upper surface of a top cover previously 
explained also at such a speed. 

[0028]The movement speed of a conveyor is quick, and container movement speed also becomes 
large, therefore the front face of a direction of movement of the lid of a container gets cold, It 
can come that the quality of a seal can be judged by comparing this and the thermal image of 
elegance to be examined on the basis of the thermal image of what has a good seal when the seal 
of the infrared thermal image obtained as a result is good and it does not become a beautiful 
anchor ring, and it cannot be overemphasized again. 

[0029] 

[Example]Hereafter, an example explains this invention further. 

[0030](Preparation and inclusion of a resin made container and a high frequency sealing 
member) The aluminum seal laminated material (total thickness of 30 micrometers) which 
laminated a synthetic resin molding member / adhesives / aluminium foil / cellophane thin film 
to the anchor ring-like upper limb of the resin made container opening is used as a middle lid. 

This was welded by pressure to said container opening upper limb by volume fastening torque 
7.5 kg/Am with the red outer cover made of resin of the screwed type, and it was considered as 
the sample for an examination. As for the resin made container, the capacity of 250g entered, it 
entered 400g, entered 600g, and prepared each 5000 various containers which filled up 
mayonnaise into contents with entering lOOOg. the outer cover made of resin - in addition to this 
— yellow and a sour orange — and white various preparation was carried out. 



[0031] (Photography of a high frequency seal and a sealed condition) Said prepared resin made 
container is laid in the hakama for making it stabilized on a band conveyor, this is moved by 530 
cm/s, and the bottom fixed position of a coil of the high-frequency oscillator ("SST-20" by SPC 
Electronics CORP.) was maintained, and was moved for Mizukata. Liquation of the synthetic 
resin molding member which gave high-frequency induction heating with the outputs 89- 106V, 
55-75A by this state, and was welded by pressure to the undersurface by generation of heat of 
said aluminium foil was carried out, and said container opening anchor ring-like upper limb was 
made to carry out heating weld. The temperature distribution image of the anchor ring was 
projected on the TV picture obtained by photoing said cap upper surface with an infrared thermal 
image camera succeedingly to said high-frequency-induction heat-treatment. 

[003 2] (Analysis item) 

1) (abnormally high temperature) 

Detection of the elevated-temperature value of the measured total temperature and more than 
fixed, 2 (seal part unusual shape) 

Detection by the ratio or abnormal shape of the major axis of the shape of an anchor ring of a 
synthetic resin molding member, and monopodium lay length welded by the anchor ring-like 
upper limb of the resin made container opening, 3 (seal temperature distribution) 

Temperature distribution detection of the center line of the flow direction of the resin made 
container of the shape of a heat welding anchor ring formed in the anchor ring-like upper limb of 
a resin made container opening, 4 (seal temperature change rates) 

1-4 were simultaneously performed for temperature distribution detection of the anchor ring 
center line of the shape of an anchor ring of the synthetic resin molding member welded by the 
anchor ring-like upper limb of the resin made container opening. 

[003 3] (Analysis result) The temperature distribution of doughnut shape was able to be colorfully 
converted into a video signal with the naked eye from the image of the CRT picture. Also with 
the naked eye, it was able to judge momentarily now. In order to expect accuracy, the above- 
mentioned analysis item was detected about all the samples, and data was made to memorize. 
When an abnormal value is detected in the light of the above-mentioned analysis item for actual 
process analyses, about the sample, the data stored in the computer can be pulled out, an 
abnormality cause can be analyzed, and the measures against subsequent can be taken promptly. 
Analysis item 1 : When a high frequency seal was again performed intentionally after carrying 
out the high frequency seal of the example detected by abnormally high temperature, it was 
detected. Some aluminum foil and a part of resin made container regio-oralis upper limb 
loosened, and where point contact is selectively carried out for a cap or a slanting cap, the 
abnormally high temperature of the portion was detected. Analysis item 2; Seal part unusual 
shape is sending of a resin made container and the abnormalities of movement speed. When an 
aluminum seal laminated material was not set from analysis item 3: (seal temperature 
distribution), and an aluminum seal laminated material was set doubly, abnormally low 
temperature was detected. It detected, when the seal of a part of seal part was not carried out as 
for analysis item 4: (seal temperature change rates). 



[ 0034 ] 

[Effect of the Invention] According to this invention, fill up a resin made container (bottle) with 
contents, and this is equipped with an aluminum seal laminated material (middle lid) in contact 
with the top panel in an outer cover, simple moreover the quality of the weld seal at the time of 
passing the bottom of a high frequency sealer output, and making it weld to the synthetic resin 
formation member and this container opening upper limb of an aluminum seal laminated 
material lower layer can carry out very easily [ hundred percent inspection ] - a quality control 
- very efficient and effective ****-- things are made. 

TECHNICAL FIELD 



[Field of the Invention] this invention - the non-contact detection method of a high frequency 
aluminum seal - in more detail. The container inner lid which comprises aluminium foil and a 
synthetic resin molding member at least by high-frequency induction heating. It is related with 
the non-contact detection method of the high frequency aluminum seal judged from the 
histogram directly produced from the infrared thermal image which can acquire the quality of the 
seal at the time of carrying out a seal from the outer eover upper surface by carrying out data 
processing of such an infrared thermal image with aluminium foil. 

PRIOR ART 



[Description of the Prior ArtjConventionally, JP,62-28650,A "inspection method of foreign- 
matter-adhesion existence" and JP,7- 101423, A "container adhesion test equipment" are known 
by the detection method using infrared rays, for example. If it explains in frill detail, the former 
will judge indirectly adhesion of packing to the container top-cover inner surface of the blister 
package product of foodstuffs automatically by giving a thermal change from the exterior to an 
inspeeted thing, and measuring the temperature gradient produced since the foreign-matter- 
adhesion part of an inspected thing is different calorific capacity from other parts with an 
infrared detector. 

And the latter enables the inspection of the adhesive agent of the adhesion part of a container by 
non-contact from a way outside a container by detecting the infrared rays emitted from the upper 
surface and both side surfaces of the container which has a hot melt adhesive part with an 
infrared ray radiation thermometer. 

Although these are common in this invention in the point of using an infrared thermal image, 
they completely differ from this invention so that I may be understood from the place explained 
later from the object (inspection point) of an inspection, a difference of the infrared rays (source) 
to catch, etc. 

[0003]Liquids, such as mayonnaise, a dressing, tomato ketchup, soy sauce, and sauce. Size is the 
large scale which amounts to 1 kg or more, and the resin made container (bottle) of nonmetallic 



construction naaterial with a small capacity of lOOg or less was filled up with smallness, and the 
powdery or granular seasoning has set the container opening to circulation with the gestalt same 
and carried out [ the lid ] with the cap made of resin of nonmetallic construction material (outer 
cover). To have a middle lid is desired Ifom a point of the sanitary impression from which the 
standpoint on safe and consumers reeeive these products in a distribution process. 

[0004] As such a middle lid, there is a seal method by heating of high-tfequency-induction 
aluminium foil. Namely, the aluminium foil (it may be called an aluminum seal laminated 
material below) which laminated thermofusion nature resin films, such as a polyethylene film, 
via the adhesives layer, for example. It is a little larger than the outer diameter of a doughnut 
shape upper limb so that the doughnut shape upper limb of the opening of the container filled up 
with contents may be covered (preferably). It cuts into the round shape which attached the tab so 
that it might be easy to remove, when removing a middle lid behind at the time of opening, The 
field of a thermal melting arrival nature resin film is turned for this cut piece down, a container 
opening is covered, and it is from this (preferably). The outer cover made of resin provided with 
the projected rim of doughnut shape which can weld aluminium foil by pressure to an inside 
bottom well to a container opening upper limb (cap) is screwed in, and it lets a high-ffequency- 
induction-heating sealer pass in this state. The key map of the relation of each part is shown in 
drawing 1 . 

[0005]Thus, when it lets a high frequency sealer pass, an eddy current flows into the rim inner 
part of the circular cut piece of aluminium foil, and the foil of aluminum is heated by this eddy 
current. The cut piece (aluminum seal) of aluminium foil is pressed down with the outer cover 
(cap) (projected rim provided in the inside bottom) in the doughnut shape upper limb of the 
bottle (container) opening, The heat generated with the aluminum seal melts resin of the bottle of 
a portion (portion of A of drawing 2 ) in which the aluminum seal touches, and the resin which 
melted in natural air cooling behind becomes hard. By this, an aluminum seal (middle lid) pastes 
a bottle opening, and the product which has become tight on it is completed. 

[0006]However, high-tfequency-induction heat sealing performed by doing in this way. It is not 
not necessarily always carried out good and The slack of a cap (top cover), The imperfect 
defective seal the two-sheet pile of a slanting cap and aluminum seal and cooking temperature 
are too low, and cooking temperature is too high, and according to the reason of adhesion of the 
contents (contents) to a seal part, an end chip of a sealing surface, aluminum seal nothing, and ** 
may arise. 

[0007]For example, using a band conveyor, then, restoration of the contents (contents) to a resin 
made container. Put the circular middle lid of aluminium foil on the anchor ring upper limb of a 
container opening, and this is welded by pressure to said container opening upper limb with the 
outer cover (cap) of a screwed type, High-frequency induction heating can be given in this state, 
and a product with the above imperfect seals ean be detected simple on the factory line which 
manufactures continuously the product which sealed said aluminium foil with carrying out high- 
frequency-induction-heating weld to said container opening upper limb. To be able to eliminate 
such a product (inferior goods) is desired strongly. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, fill up a resin made container (bottle) with 
contents, and this is equipped with an aluminum seal laminated material (middle lid) in contact 
with the top panel in an outer cover, simple moreover the quality of the weld seal at the time of 
passing the bottom of a high frequency sealer output, and making it weld to the synthetic resin 
formation member and this container opening upper limb of an aluminum seal laminated 
material lower layer can carry out very easily [ hundred percent inspection ] — a quality control 
- very efficient and effective **** — things are made. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionJTherefore, an object of this invention is to provide the 
method of detecting the defect in a high frequency aluminum seal which was explained above 
simple under the background of conventional technology given in the preceding clause. MEANS 



[Means for Solving the Problemjthis invention person carries wholeheartedly a lid (outer cover) 
which put an aluminum seal middle lid into a resin made container opening anchor ring-like 
upper limb as a result of research that the purpose given in the preceding clause should be 
attained, When passing the bottom of a high frequency sealer, carrying out non-contact heating 
of the aluminum seal laminated material and making lower layer thermofusion nature resin of 
them weld to a container mouth part anchor ring upper limb, heat generated in an aluminum seal 
foil gets across to the outer surface through an outer cover, a fusion zone, i.e., a seal situation, of 
the shape of this anchor ring, but. Signs that heat conduction was carried out are incorporated by 
non-contact as an infrared thermal image with an infrared camera. This is reproduced with a 
picture inspection processor, temperature distribution of a top-cover outside surface is 
reproduced in a color, and it finds out that an aluminum seal can distinguish easily whether it 
pasted up in the good state from this shape and analyzed data, and came to complete this 
invention based on such knowledge. 

[OOlOjNamely, this invention puts a middle lid of metal pieces, such as aluminium foil, on an 
anchor ring-like upper limb of a resin made container opening a synthetic resin molding member 
and on it at least, In this state, weld this by pressure to said container opening upper limb with an 
outer cover made of resin of a screwed type, give high-frequency induction heating, and by 
generation of heat of said metal piece. When liquation of the synthetic resin molding member 
welded by pressure to the undersurface is carried out and said container opening anchor ring-like 
upper limb is made to carry out heating weld. It is the non-contact detection method of a high 
frequency aluminum seal judging a quality of an aluminum seal based on shape and/or data 
analysis of an infrared thermal image which were obtained by photoing said cap upper surface 



with an infrared thermal image camera succeedingly to said high- frequency-induction heat- 
treatment. 

[ 0011 ] 

[Embodiment of the InventionjHereafter, this invention is explained in detail. 

[0012]The middle lid of metal pieces (aluminum seal laminated material), such as aluminium 
foil, is put on the doughnut shape upper limb of a resin made container opening a synthetic resin 
molding member and on it, This can be welded by pressure to said container opening upper limb 
with the outer cover made of resin of a screwed type (cap), and carrying out high-frequency- 
induction-heating weld to said container opening upper limb itself can depend suitably the 
synthetic resin molding member which gave high-frequency induction heating in this state, and 
was located in the undersurface of said aluminium foil on a conventional method. 

[0013]carrying out data processing of the thermal image obtained by photoing the objective 
surface with the infrared thermal image camera, and displaying the temperature distribution of 
the surface of said object in a color (a hot section — red.) Displaying a low temperature part in 
blue and displaying pars intermedia like yellow or with a histogram, . The device which consists 
of systems, such as a commercial infrared camera, data processing, and a display, can be used 
suitably, for example, the NEC Corp. infared radiation thermometer "thermostat marker" 
Mitsubishi Electric Corp. high-speed thermal image analysis device "Mitsubishi thermal 
imager". A Nippon Avionics Co., Ltd. infrared thermal image device (TVS series), the JEOL 
Co., Ltd. infrared temperature analysis device "thermostat viewer" (JTG-6000 series), etc. 
[0014]The high-frequency oscillator used by this invention can use a commercial device. For 
example, "high-frequency-oscillator SST-20" by SPC Electronics CORP. is fond, and it is used. 
[001 5] With the heat generated in the metal piece (aluminium foil) by high frequency oscillation, 
the feature of this invention. The heat generated when a part of synthetic resin molding member 
laminated by this metal piece undersurface fused and the seal of the anchor ring upper limb of 
the resin made container regio oralis was carried out, The heat distribution by which heat 
conduction was carried out to the outer cover outside top face through the outer cover reverse 
side top panel is caught with an infrared thermal image camera from the upper part. The obtained 
infrared thermal image data is processed, and the colored presentation of the temperature 
distribution of an outer cover outside top face is carried out, or histogram analysis is conducted 
(incidentally the display by these data processing). It judges with that it is well known that it may 
be carried out in real time, and a seal being good if in agreement as compared with them in the 
case of the product by which the seal was carried out good based on these displays or analyses. 
And if not in agreement, it is in inspecting sealing nature in non-contact by setting up judging 
with a sealing failure, and the data which serves as a standard again, and detecting an abnormal 
value. 

[0016] Drawing 2 explains this more concretely. Drawing 2 shows heat conduction on the upper 
surface of a cap (outer cover) at the time of aluminum seal heating, and the HISUTO graph 
which caught this with the infrared thermal image camera toward the cap from the upper part. 
When the heat generated with the aluminum seal gets across also to the portion (portion of A of 



drawing 2 ) of a cap and is seen with an infrared thermal image camera from the cap upper part, it 
is understood that the temperature of an anchor ring-like portion is higher than the temperature of 
the doughnut inside. A sealing nature adhesion situation can be judged quite correctly in the form 
of temperature distribution. 

[0017]That is, when the form of a beautiful doughnut as shown in drawing 2 is observed 
(however, when the tab is attached to the middle lid of aluminium foil) When it can judge that 
some chip by it goes into the rim of a doughnut shape picture, and that the good aluminum seal 
was given and the other form is observed. Since (1) cap (outer cover) did not fully become tight 
and the aluminum seal (middle lid) was not often suppressed to the doughnut shape upper limb 
of a bottle (container) opening by a form, (2) Since there was a portion in which the aluminum 
seal has floated with the slanting cap bundle, (3) Since the aluminum seal adhesion side of the 
bottle (doughnut shape upper limb of an opening) was not even and did not touch an aluminum 
seal exactly, (4) Since contents had adhered to the aluminum seal adhesion side and temperature 
did not fully rise, (5) Too greatly [ the output of a high frequency sealer ], it can go up too much 
and temperature can be folded, (6) Since the output of the high frequency sealer was too small 
and temperature did not fully rise, (7) Since (9) aluminum seal lapped since there was no heating 
by a high frequency sealer and it was not equipped with (8) aluminum seal, and it was equipped, 
various defect causes of ** can be presumed. Therefore, total can be inspected for the quality 
decision of aluminum seal adhesion of the bottle (container) which flows through a conveyor 
filled [ contents ] up on-line using this result. 

[001 8] Although the shape of a doughnut has the circular resin made container regio oralis, when 
this invention is actually carried out by a production process, it is projected on an ellipse form on 
a screen. This originates in being carried out on the band conveyor on which the hot welding seal 
of a resin made container operates. That is, it is for appearing on a screen as an ellipse form 
doughnut of the shape crushed in the move direction, since the resin made container is always 
moving with constant speed. However, even if it is an image of this ellipse type, trouble is not 
exerted on analysis and judgment by a naked eye. 

[00 19] Similarly, judging the quality of an aluminum seal based on the histogram obtained by 
data processing of an infrared image also compares a histogram when a seal is good with the 
histogram of elegance to be examined, and it judges [ of both coincidence ] the quality of a seal 
by whether a grade is carried out. 

[0020]Since the picture or histogram compares with the picture of a product (excellent article) or 
histogram by which the seal was carried out good and it is not in agreement, in order to remove 
the product (inferior goods) judged to be a sealing failure from the production line of a band 
conveyor, When the picture of a display is supervised and the picture of a sealing failure appears, 
make said collation perform mechanically automatically and it is made to make it display it as 
No Good on DIPUREl in the case of inferior goods. If displayed as No Good, the inferior goods 
concerned can also be performed by removing from a line in manual, but the result of said 
mechanical collation made to perform automatically can be changed into the signal for a drive of 
an inferior-goods scavenging unit, and inferior-goods exclusion can also be performed 



automatically. 

[0021]The inside of the total temperature by which 1 (abnormally high temperature) 
measurement was carried out on the other hand in the temperature-distribution-data analysis of 
the image projected on the screen, Detection by the ratio or abnormal shape of the major axis of 
detection of the elevated-temperature value more than fixed, and the shape of an anchor ring of 
the synthetic resin molding member welded by the anchor ring-like upper limb of 2 (seal part 
unusual shape) resin-made-container opening, and monopodium lay length, 3) (seal temperature 
distribution) Temperature distribution deteetion of the center line of the flow direction of the 
resin made container of the shape of a heat welding anchor ring formed in the anchor ring-like 
upper limb of a resin made container opening, 4) (seal temperature change rates) It can use again 
combining plurality, using at least one of the temperature distribution detection of the anchor 
ring center line of the shape of an anchor ring of the synthetic resin molding member welded by 
the anchor ring-like upper limb of the resin made container opening. 

[0022] Above-mentioned 1 : (abnormally high temperature) The rule of thumb of detection of the 
elevated-temperature value more than fixed is determined among the measured total temperature 
in the combination of the construction material of a resin made container, and the synthetic resin 
formation member used for an aluminum sealing member. Since a difference generally has each 
melting point by a maker in high density polyethylene when using polyethylene for a synthetic 
resin formation member, but it is 120-140 ** and 107-120 ** in general, the maximum 
temperature is 140 **. on the other hand, the heat generated with heating by high frequency 
oscillation is alike, and is transmitted from the top panel in a cap to a cap outside top face. In 
order that an infrared thermal image camera may measure the temperature on this upper surface 
of a cap, melting temperature will be measured through heat conduction to a cap. Therefore, the 
temperature measured is measured from melting temperature and is considerably measured with 
the degree of low temperature. How many [ actual ] temperature of the appearance of the cap 
outside are detected lower than melting temperature changes with the construction material of a 
cap, structure, and high frequency aluminum seal conditions (a room temperature, high 
frequency oscillation time, resin made container movement speed, etc.). Therefore, it is 
necessary to examine each time as what times an abnormally-high-temperature value is set, and 
to determine it. 

[0023]Above-mentioned 2: (seal-part unusual shape) Explain more concretely detection by the 
ratio or abnormal shape of the major axis of the shape of an anchor ring of a synthetic resin 
molding member, and monopodium lay length welded by the anchor ring-like upper limb of the 
resin made container opening. Since the resin made container laid in the hakama is moving in the 
band-conveyor top, the image projected on the infrared image analysis CRT picture for detection 
of a sealing nature state has the short move direction Y-axis compared with the X-axis right- 
angled to movement, therefore, the inspection which carries out a X/Y ratio in less than fixed 
range of prices, or sets up X, and the maximum of each Y value and a minimum is possible. 
[0024] Above-mentioned 3 : (seal temperature distribution) since temperature distribution 
detection of the center line of the flow direction of the resin made container of the shape of a 



heat welding anchor ring formed in the anchor ring-like upper limb of a resin made container 
opening differs [ of doughnut shape / the meat part and hollow part ] in temperature distribution, 
the temperature distribution of the center line of the flow direction of a resin made container. It is 
detectable by becoming a curve with the two maximal value, if shown in the graph which sets a 
horizontal axis as temperature and sets a vertical axis as frequency, making the memory 
memorize this pattern, and making it compare with an actual measurement. 

[002 5] Above-mentioned 4; (seal temperature change rates) Temperature distribution detection of 
the anchor ring center line of the shape of an anchor ring of the synthetic resin molding member 
welded by the anchor ring-like upper limb of the resin made container opening is convenient for 
mainly detecting, anchor ring-like an open circuit, i.e., the fracture portion which has not carried 
out hot welding. On a CRT picture, the X-axis considers it as 0 to 360 degrees in accordance 
with an anchor ring center line, and a Y-axis records temperature. If a straight line with a curve 
parallel to the X-axis or a loose curve is shown, it can be considered that there is no abrupt 
change (fracture zone) of temperature. 

[0026]0ne example of the inspection system by this invention is shown in drawing 3 . 
[0027]Movement of a conveyor is quick, and when line speed (a part for bottle/) is large, it 
cannot be overemphasized that it is good to adopt the high-speed thermal image analysis device 
which can catch well the temperature distribution on the upper surface of a top cover previously 
explained also at such a speed. 

[0028]The movement speed of a conveyor is quick, and container movement speed also becomes 
large, therefore the front face of a direction of movement of the lid of a container gets cold. It 
can come that the quality of a seal can be judged by comparing this and the thermal image of 
elegance to be examined on the basis of the thermal image of what has a good seal when the seal 
of the infrared thermal image obtained as a result is good and it does not become a beautiful 
anchor ring, and it cannot be overemphasized again. 

EXAMPLE 



[ExampleJHereafter, an example explains this invention further. 

[0030](Preparation and inclusion of a resin made container and a high frequency sealing 
member) The aluminum seal laminated material (total thickness of 30 micrometers) which 
laminated a synthetic resin molding member / adhesives / aluminium foil / cellophane thin film 
to the anchor ring-like upper limb of the resin made container opening is used as a middle lid, 
This was welded by pressure to said container opening upper limb by volume fastening torque 
7.5 kg Am with the red outer cover made of resin of the screwed type, and it was considered as 
the sample for an examination. As for the resin made container, the capacity of 250g entered, it 
entered 400g, entered 600g, and prepared each 5000 various containers which filled up 
mayonnaise into contents with entering lOOOg. the outer cover made of resin — in addition to this 
- yellow and a sour orange - and white various preparation was carried out. 

[003 1] (Photography of a high frequency seal and a sealed condition) Said prepared resin made 



container is laid in the hakama for making it stabilized on a band conveyor, this is moved by 530 
cm/s, and the bottom fixed position of a coil of the high-frequency oscillator ("SST-20" by SPC 
Electronics CORP.) was maintained, and was moved for Mizukata. Liquation of the synthetic 
resin molding member which gave high-fi'equency induction heating with the outputs 89- 106V, 
55-75A by this state, and was welded by pressure to the undersurface by generation of heat of 
said aluminium foil was carried out, and said container opening anchor ring-like upper limb was 
made to carry out heating weld. The temperature distribution image of the anchor ring was 
projected on the TV picture obtained by photoing said cap upper surface with an infrared thermal 
image camera succeedingly to said high-frequency-induction heat-treatment. 

[0032](Analysis item) 

1) (abnormally high temperature) 

detection of the elevated-temperature value of the measured total temperature and more than 
fixed, and 2 (seal part unusual shape) 

Detection by the ratio or abnormal shape of the major axis of the shape of an anchor ring of a 
synthetic resin molding member, and monopodium lay length welded by the anchor ring-like 
upper limb of the resin made container opening, 3 (seal temperature distribution) 

Temperature distribution deteetion of the center line of the flow direction of the resin made 
container of the shape of a heat welding anehor ring formed in the anchor ring-like upper limb of 
a resin made container opening, 4 (seal temperature change rates) 

1-4 were simultaneously performed for temperature distribution detection of the anchor ring 
center line of the shape of an anchor ring of the synthetic resin molding member welded by the 
anchor ring-like upper limb of the resin made container opening. 

[003 3] (Analysis result) The temperature distribution of doughnut shape was able to be colorfully 
converted into a video signal with the naked eye from the image of the CRT pieture. Also with 
the naked eye, it was able to judge momentarily now. In order to expeet accuracy, the above- 
mentioned analysis item was detected about all the samples, and data was made to memorize. 
When an abnormal value is detected in the light of the above-mentioned analysis item for actual 
process analyses, about the sample, the data stored in the computer can be pulled out, an 
abnormality cause can be analyzed, and the measures against subsequent can be taken promptly. 
Analysis item 1 : When a high frequency seal was again performed intentionally after carrying 
out the high frequency seal of the example detected by abnormally high temperature, it was 
detected. Some aluminum foil and a part of resin made container regio-oralis upper limb 
loosened, and where point contact is selectively carried out for a cap or a slanting cap, the 
abnormally high temperature of the portion was detected. Analysis item 2: Seal part unusual 
shape is sending of a resin made container and the abnormalities of movement speed. When an 
aluminum seal laminated material was not set from analysis item 3: (seal temperature 
distribution), and an aluminum seal laminated material was set doubly, abnormally low 
temperature was detected. It detected, when the seal of a part of seal part was not carried out as 
for analysis item 4: (seal temperature change rates). 
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[Brief Description of the Drawings] 

[Drawing l] The incision figure showing the seal part of the high tfequency seal of this invention 
is shown. 

[Drawing 21 Heat conduction and its infrared image histogram on the upper surface of a cap 
(outer cover) at the time of aluminum seal heating are shown. 

[Drawing 3] One example of the inspection system by this invention is sh 
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[Claim(s)] 

[Claim 1]A middle lid of metal pieces, such as aluminium foil, is put on an anchor ring-like 
upper limb of a resin made container opening a synthetic resin molding member and on it at 
least. In this state, weld this by pressure to said container opening upper limb with an outer cover 
made of resin of a screwed type, give high-frequency induction heating, and by generation of 
heat of said metal piece. When liquation of the synthetic resin molding member welded by 
pressure to the undersurface is carried out and said container opening anchor ring-like upper limb 
is made to carry out heating weld. Non-contact detection method of a high frequency aluminum 
seal judging a quality of an aluminum seal based on shape and/or data analysis of an infrared 
thermal image which were obtained by photoing said cap upper surface with an infrared thermal 
image camera succeedingly to said high-frequency-induction heat-treatment. 



[Claim 2]Non-contact detection method of the high frequency aluminum seal according to claim 
1 , wherein middle lids are a synthetic resin molding member and a middle lid which metal 
pieces, such as aluminium foil, pasted up with adhesives on it at least. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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[Drawing 1] 
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